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REVISION OF PYLOPAGURUS AND TOMOPAGURUS 
(CRUSTACEA: DECAPODA: PAGURIDAE), WITH THE 
DESCRIPTIONS OF NEW GENERA AND SPECIES: 


PART II. RHODOCHIRUS MCLAUGHLIN and 
PHIMOCHIRUS MCLAUGHLIN 


Patsy A. McLaughlin 


ABSTRACT 


In this second of a six part series, the recently established genera Rhodochirus and Phi- 
mochirus and their respective species are diagnosed more fully and illustrated. Keys to the 
species are presented and a new species of Phimochirus is described. 


In part I of the revision of the pagurid genera Pylopagurus and Tomopagurus 
(McLaughlin, 1981), the former genus was restricted to those species typified by 
its type species, Pylopagurus discoidalis (А. Milne Edwards), and 10 new genera 
were erected for the remaining score of species. In this second of the six part 
series, the genera Rhodochirus and Phimochirus and their respective species are 
diagnosed in greater detail and one new species of Phimochirus is described. 


MATERIALS 


Specimens included in part II have come from the collections of the Allan Hancock Foundation, 
University of Southern California (AHF), the Bermuda Biological Station (BBS), Dauphin Island Sea 
Lab, University of Alabama (DISL), Florida State Department of Natural Resources (DNR), Instituto 
de Investigaciónes Marinas de Punta de Betín, Santa Marta, Colombia (INVEMAR), Museum of 
Comparative Zoology, Harvard University (MCZ), Museum National d'Histoire Naturelle, Paris 
(MNHN), National Museum of Natural History, Smithsonian Institution (USNM), National Marine 
Fisheries Service (NMFS), Rosenstiel School of Marine and Atmospheric Science, University of 
Miami (RSMAS) UMML, Smithsonian Institution, Fort Pierce Bureau, Ft. Pierce, FL (SIFPB), Uni- 
versity of Wisconsin (UW) and several individual collectors. Specimens have been deposited at these 
institutions and at Florida International University (FIU). 


Rhodochirus McLaughlin, 1980 


Pylopagurus: A. Milne Edwards and Bouvier, 1893: 74 (in part).—Walton, 1954: 140 (т part).— 
Forest and De Saint Laurent, 1968: 145 (in part). Not Pylopagurus A. Milne Edwards and 
Bouvier, 1891. 

Rhodochirus McLaughlin, 1981: 3. Type species, by original designation: Pylopagurus rosaceus 
A. Milne Edwards and Bouvier, 1893. Gender: Masculine. 


Diagnosis.—Eleven pairs of phyllobranch gills. Ocular acicles triangular, with 
small to moderately large submarginal spine; usually separated basally by basal 
width or less of 1 acicle. Sternite of 3rd maxillipeds unarmed or with very smali 
denticles on either side of midline. Third maxillipeds each with well developed 
crista dentata with prominent accessory tooth; merus with or occasionally without 
small spine at dorsodistal margin. Maxillule with internal lobe of endopod mod- 
erately well developed and with 1 to 3 stiff bristles terminally; external lobe 
produced, not recurved. 

Right cheliped with chela subovate to subquadrate; dorsal surface with at least 
some spines or tubercles with basal rosettes and often with clusters of simple 
rosettes; angle of articulation of chela and carpus approximately 15? from per- 
pendicular. Left cheliped with chela usually moderately broad; dorsal surface 
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with clustered rosettes and/or spines with basal rosettes laterally; angle of artic- 
ulation of chela and carpus 45?-75? from perpendicular. Carpus triangular in cross- 
section. 

Anterior lobe of sternite of 3rd pereopods semisubcircular to semisubquadrate, 
often slightly skewed. Sternites of pereopods 3 to 5 often with capsulate setae, 
particularly in males. 

Fourth pereopods with propodal rasp consisting of single row of corneous 
scales; dactyl well developed, claw usually elongate, curved; preungual process 
well developed on lateral face near base of claw. 

Males and females both with paired gonopores; males without sexual tubes. 

Abdomen typically flexed. Males normally without paired pleopods, but with 
3 unpaired biramous pleopods with reduced endopods. Females with paired 181 
pleopods modified as gonopods, and with 4 unpaired biramous pleopods, 2nd—4th 
with both rami well developed, 5th with endopod reduced. Uropods asymmetri- 
cal. Telson with transverse suture; posterior lobes asymmetrical, usually trian- 
gular, with terminal margins oblique and armed with 1 to 4 strong calcareous 
spines and occasionally also with few smaller spines. 


Distribution.—Western Atlantic from North Carolina to Florida, eastern Gulf of 
Mexico, Caribbean, Brazil; eastern Pacific from south end of Gulf of California 
to northern Peru, Cocos and Galapagos Islands; 36-200 m. 


Etymology.—Rhodochirus is from the Greek rhodon meaning a rose and cheir 
meaning hand and refers to the rosette-like ornamentation of the chelae of the 
species assigned to this genus. 


KEY TO THE SPECIES OF RHODOCHIRUS 


la. Right and left chelae each with numerous low spines with basal rosettes on dorsal surface of 

fixed finger; right chela with palm armed with moderately strong spines bearing basal rosettes 
RI OH MEE ee Р А he а м R. rosaceus 

Ib. Right and left chelae each with numerous basal rosettes lacking spines on dorsal surface of 

fixed finger; right chela with palm armed with strong spines generally lacking basal rosettes 
CR UMP TEMPI ILE R. hirtimanus 


Rhodochirus rosaceus (A. Milne Edwards and Bouvier, 1893) 
Figures 1a, 2a, 3a 
Pylopagurus rosaceus A. Milne Edwards and Bouvier, 1893: 97, pl. 7, figs. 10-17 (type locality: off 
Grenada, BLAKE station 253).—Alcock, 1905: 189.--Нау and Shore, 1918: 413, pl. 30, fig. 5.— 
Gordan, 1956: 340.—Williams, 1965: 135, fig. 111.—Forest and De Saint Laurent, 1968: 150. 
Pylopagurus acutus Forest and De Saint Laurent, 1968: 148, figs. 114, 120—123 (type locality: off 
Brazil, CALYPso station 138, 24°43'5 45?10' W). 
Rhodochirus rosaceus: McLaughlin, 1981: 4. 


Holotype.—9 (SL - 5.5 mm) MCZ 4094. 
Material Examined.—See Table 1. 


Diagnosis.—Shield approximately as long as wide, occasionally slightly wider; 
rostrum triangular or broadly rounded, usually without terminal spine; lateral 
projections obtusely triangular, with weak to moderately strong submarginal 
spine. Ocular peduncles moderately long, with corneae slightly dilated; ocular 
acicles acutely triangular, with strong submarginal spine; separated basally by 
four-fifths to entire basal width of 1 acicle. First segment of antennal peduncle 
sometimes with small spine laterally. Right cheliped with ventral margins of merus 
armed with blunt or acute spines; carpus with row of spines on dorsomesial 
margin, dorsal surface with numerous small spines; chela and dactyl with dorsal 
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surfaces armed with closely set acute or blunt spines, each with basal rosette, 
dorsomesial and dorsolateral margins with row of moderately strong spines. Left 
chela with blunt or acute spines on ventral margins of merus; carpus triangular 
with row of strong spines on dorsal margin; dorsal surfaces of palm and fixed 
finger with closely spaced acute, subacute or blunt spines, each usually with basal 
rosette. Dactyls of 2nd and 3rd pairs of pereopods each with rows of corneous 
spines on dorsal and ventral margins and mesial face; dorsal surfaces of propodi 
with low protuberances and stiff setae or bristles; carpi each with single spine on 
dorsodistal margin. Sternite of 3rd pereopods with anterior lobe semisubquadrate 
to semisubcircular. Sternites of 3rd, 4th and 5th pereopods sometimes with cap- 
sulate setae. Telson with terminal margins oblique, armed with 1—3 strong acute 
зршез. 


Distribution.—South of Cape Lookout, North Carolina to Key West, Florida; 
northwestern Gulf of Mexico; Grenada, Surinam and Brazil; 95-200 m. 


Remarks.—Forest and De Saint Laurent (1968) described Pylopagurus acutus 
from a single male specimen, which lacked the right cheliped, collected by the 
CALYPso off Brazil. Having compared the descriptions and figures given by Hay 
and Shore (1918) and Williams (1965) for specimens they identified as Pylopa- 
gurus rosaceus, Forest and De Saint Laurent (1968) questionably placed the 
former authors' specimens in synonymy with P acutus, and cited several char- 
acters which could be used to distinguish these specimens from Milne Edwards 
and Bouvier's P. rosaceus sensu stricto. Among these characters were the shape 
and development of the rostrum and lateral projections, the length of the ocular 
peduncles and dilation of the corneae and particularly the ocular somite which 
reportedly was ''. . . complètement caché par ses écailles, qui sont contigués."' 
It is now quite clear, having examined the type specimen in question, that Milne 
Edwards and Bouvier's (1893) description was based on a damaged specimen, 
although their illustration of the cephalothorax (pl. 7, fig. 10) does not reflect this 
condition. The right side of the shield is cracked and the right lateral projection 
folded under; the right ocular acicle is displaced so that upon casual observation 
it would appear as if it were contiguous with the left, although in actuality it is 
not. As previously mentioned, the right cheliped is missing from the holotype of 
P. acutus. However, from personal examination, I have found that in all other 
characters this specimen falls within the range of variation observed for R. ro- 
saceus. Therefore, P. acutus must be considered a junior synonym of R. rosa- 
ceus. 


Rhodochirus hirtimanus (Faxon, 1893) 
Figures 1b, 2b, 3b 


Pylopagurus hirtimanus Faxon, 1893: 170 (type locality: off Cocos Island, SW of Costa Rica, 
ALBATROSS station 3367); 1895: 65, pl. 13, figs. I-1e.—Alcock, 1905: 190.— Walton, 1954: 158. 
Pagurus pollexcavus Glassell, 1937: 261 (type locality: off Gorda Point, Baja California, Mexico 

23*02'N 109°27.5'W). 
Rhodochirus hirtimanus: McLaughlin, 1981: 4 (by implication). 


Lectotype.—é (SL = 4.5 mm) USNM 21666, herein selected. 
Material Examined.—See Table 2. 


Diagnosis.— Shield approximately as long as broad or slightly broader; rostrum 
broadly triangular, usually without terminal spine; lateral projections triangular 
and with small marginal or submarginal spine. Ocular peduncles moderately long, 
somewhat constricted medially, and with corneae slightly dilated; ocular acicles 
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Figure 1. Diagrammatic shield and cephalic appendages: (a) Rhodochirus rosaceus; (b) Rhodochirus 
hirtimanus. Scale equals 3 mm. 


Figure 2. Right chelae: (a) Rhodochirus rosaceus (8.7x); (b) Rhodochirus hirtimanus (10.0x). 
Figure 3. Left chelae: (a) Rhodochirus rosaceus (9.9x); (b) Rhodochirus hirtimanus (9.9x). 
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triangular, with strong submarginal spine; separated basally by slightly less to 
slightly more than basal width of 1 acicle. Right cheliped with ventral margins of 
merus tuberculate or spinose; carpus with row of strong spines on dorsomesial 
margin, dorsal surface with long stiff setae or bristles; chela with dorsal surface 
of palm armed with irregular rows of strong spines and moderately dense, long, 
stiff setae or bristles, dorsolateral margin with strong spines with basal rosettes, 
fixed finger with closely-spaced rosettes but generally without accompanying 
spines except toward cutting edge; dactyl with prominent median ridge of strong 
spines, dorsolateral surface with closely-spaced rosettes generally without ac- 
companying spines except on dorsomesial margin. Left cheliped with row of 
strong spines on ventrolateral margin of merus; carpus triangular, with row of 
strong spines and tufts of long stiff bristles or setae on dorsal margin; chela with 
row of strong spines on dorsolateral margin and row of smaller spines on dorsal 
midline, each usually with incomplete basal rosette, fixed finger with closely- 
spaced rosettes generally without accompanying spines. Dactyls of 2nd and 3rd 
pairs of pereopods each with rows of corneous spines on dorsal and ventral 
margins and mesial faces; carpi with 1 or 2 spines (P,) ог 1 spine (P4) on dorsal 
margin distally. Sternite of 3rd pereopods with anterior lobe semisubquadrate to 
semisubcircular; sternites of pereopods 3 to 5 often with capsulate setae. Telson 
with terminal margins oblique, each armed with 3 or 4 strong acute spines and 
often also with few to several smaller spines. 


Distribution.—Southern end of the Gulf of California, Mexico to northern Peru, 
Cocos Island, Costa Rica and the Galapagos Islands; 36-182 m. 


Remarks.—As previously indicated (McLaughlin, 1981) a rhizocephalan infected 
male paralectotype (SL — 5.4 mm) in the collections of the Museum of Compar- 
ative Zoology was found to have a gonopod on the left side. The abdomen had 
been ripped so that it was impossible to determine if a right gonopod also had 
been developed during life. In addition, 4 unpaired pleopods were present; the 
2nd had both rami reduced, the remaining had one ramus well developed and one 
considerably reduced. 


Phimochirus McLaughlin, 1981 


Elassochirus Benedict, 1892: 1 (in part). Founded as a subgenus of Eupagurus Brandt, 1851. 

Pylopagurus: Barnard, 1950: 453 (in part).—Walton, 1954: 140 (in part).—Forest and De Saint 
Laurent, 1968: 145 (in part). Not Pylopagurus А. Milne Edwards and Bouvier, 1891. 

Phimochirus McLaughlin, 1981: 4. Type species by original designation: Eupagurus operculatus 
Stimpson. Gender: Masculine. 


Diagnosis.—Eleven pairs of phyllobranch gills. Ocular acicles subrectangular to 
acutely triangular, slender, and with small or very small marginal spine; separated 
basally by basal width or less of 1 acicle. Sternite of 3rd maxillipeds typically 
unarmed, midline occasionally with slight depression. Third maxillipeds each with 
well developed crista dentata with 1 to several accessory teeth; merus with or 
without small spine at dorsodistal margin. Maxillule with internal lobe of endopod 
moderately well developed and with 1 or 2 stiff bristles terminally; external lobe 
produced, not recurved. 

Right cheliped with chela subovate to subcircular; dorsal surface pitted, smooth 
or tuberculate; angle of articulation of chela and carpus approximately perpen- 
dicular. Left cheliped with chela small, subtriangular in cross-section, but not 
with strongly developed keel or crest, palm with low ridge proximally; angle of 
articulation of chela and carpus 10°-25° from perpendicular. Carpus generally 
trapezoidal in cross-section. 
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Anterior lobe of sternite of 3rd pereopods semisubovate to semisubcircular. 
Sternites of pereopods 3 to 5 often with capsulate setae, particularly Sth. 

Fourth pereopods with propodal rasp consisting of single row of corneous 
scales; dactyl moderately short, claw moderately short to long, blunt or curved; 
preungual process very well developed at base of claw. 

Males and females both with paired gonopores; males without sexual tubes. 

Abdomen typically flexed. Males without paired pleopods, but with 3 unpaired 
biramous pleopods with reduced endopods. Females with paired 1st pleopods 
modified as gonopods, and with 4 unpaired biramous pleopods, 2nd—4th with both 
rami well developed, 5th with endopod reduced. Uropods asymmetrical. Telson 
with transverse suture; posterior lobes asymmetrical or subequal, with terminal 
margins oblique and armed with series of long and short spines. 


Distribution.—Western Atlantic from North Carolina, U.S.A. (36°N) to Pernam- 
buco, Brazil; Bermuda; northern Gulf of Mexico; Caribbean Sea; Algoa Bay 
and Cape Seal, South Africa; eastern Pacific from California to Ecuador; Gulf of 
California; intertidal to 630 m. 


Etymology.—Phimochirus is from the Greek phimosis meaning that which stops 
an opening and cheir meaning hand, and refers to the operculate right chela which 
effectively closes the shell orifice. 


KEY TO THE SPECIES ОЕ PHIMOCHIRUS 


la. Palm of right chela with dorsal tuberculate median ridge formed by shallow mesial and lateral 


ÜepresstOnS. ооо ое ое ео te әз шгар дымда P. randalli 

Ib. Palm of right chela without dorsal tuberculate median ridge formed by shallow mesial and 
lateral depressions: 2:725: o ылы а р SR DL Бань 2 
2a. Dorsal surface of palm and fixed finger of right chela noticeably pitted ____._____ P. liochele 
2b. Dorsal surface of palm and fixed finger of right chela not noticeably pitted ............--.----- 3 
За. Dorsal surface of dactyl of right chela with median ridge ог row of tubercles or spines ...... 4 
3b. Dorsal surface of dactyl of right chela without median ridge or row of tubercles or spines .. 8 

4a. Dorsal surface of palm and fixed finger of right chela with strong or moderately strong tuber- 
cles, ‘at least distally Е скы ы шл рл олы 5 

4b. Dorsal surface of palm and fixed finger of right chela smooth, granular or weakly tuberculate 
ИЕ od ate EENS EE ИЗВНЕ PELENE EE нин ни Лове н арта навикне наша нишана 6 
5а. Exopod of left uropod with dense tuft of long setae ------------------------------ P. californiensis 
5b. Exopod of left uropod without dense tuft of long setae ____________________._______-__ P. holthuisi 
ба. Dorsal surface of carpus of right cheliped unarned ... P. leurocarpus n. sp. 
6b. Dorsal surface of carpus of right cheliped tuberculate, spinose ог spinulose __________________ 7 

7a. Palm of left chela with dorsal midline unarmed or with few spinules or tubercles proximally; 
Расте а sk le ары Ы ады са ee P. venustus 

7b. Palm of left chela with dorsomedial row of small spines or tubercles extending to base of 
Част Айал ioco ооо De паса P. operculatus 
8a. Exopod of left uropod with dense tuft of long setae ——._.........----------------------—-- P. roseus 
8b. Exopod of left uropod without dense tuft of long setae __________________________---_ P. occlusus 


Phimochirus operculatus (Stimpson, 1859) 
Figures 4a, 5a, 7a 


Eupagurus operculatus Stimpson, 1859: 46, pl. 1, figs. 9, 10 (type locality: Tortugas, Florida); 1862: 
92, pl. 1, figs. 9, 10. 

Pagurus operculatus: Gordan, 1956: 333.—Provenzano, 1959: 397, fig. 14. 

Pylopagurus operculatus: Provenzano, 1961: 164.—Hazlett and Provenzano, 1965: 621.—Hazlett, 
1966: 86.—Sanchez, 1978: 222, fig. 5A. 

Pylopagurus samariensis Sanchez, 1978: 215, figs. 1-4, 5С (type locality: Santa Marta, Colombia). 

Phimochirus operculatus: McLaughlin, 1981: 4 (by implication). 

Not Pylopagurus operculatus: Holthuis, 1959: 157, fig. 31 (=P. holthuisi). 


Holotype.—Presumably no longer extant. 
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Figure 5. Right chelae: (a) Phimochirus operculatus (8.5x); (b) Phimochirus randalli (9.1 х). 


Material Examined.—See Table 3. 


Diagnosis.—Shield usually longer than broad; rostrum triangular or broadly 
rounded, usually without terminal spine; lateral projections broadly triangular 
and with small submarginal spine. Ocular peduncles moderately short and stout, 
with corneae slightly dilated; ocular acicles elongate, acutely triangular and with 
small submarginal spine; separated basally by approximately two-thirds basal 
width of 1 acicle. Right cheliped with merus armed with 1—4 spines on dorsodistal 
margin; carpus with row of strong spines on dorsomesial margin, dorsolateral 
margin upturned, dorsal surface tuberculate; chela dorsoventrally compressed, 
operculate, dorsal surface granular or weakly tuberculate; dactyl with median 
row of low tubercles. Left cheliped with ventrolateral margin of merus armed 
with row of strong spines; carpus with dorsomesial and shorter dorsolateral row 
of spines; chela elevated in midline and armed with median row of small spines, 
extending to dactyl. Dactyls of 2nd and 3rd pereopods equal to or appreciably 


Figure 6. Right chelae: a-c Phimochirus holthuisi, (a) 15.6x; (b) 11.4x; (c) 14.5x. 
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Figure 7. Left chelae: (a) Phimochirus operculatus (17.1x); (b) Phimochirus randalli (18.8x); (c) 
Phimochirus holthuisi (19.8x). 


shorter than propodi, ventral margins of all 4 segments armed with strong cor- 
neous spines; carpi each with spine at dorsodistal margin, large specimens oc- 
casionally with additional dorsal spines posteriorly. Sternite of 3rd pereopods 
semiovate to semisubcircular. Telson with terminal margins oblique or occasion- 
ally almost straight, each armed with several strong slender spines, frequently 
interspersed with smaller spines. 


Table 3. 


Locality 


Depth 


Phimochirus operculatus (Stimpson) Material examined 


Sex 


Deposition Date 


Florida 


Miami 
Miami, Bear Cut 
Miami, off Bear Cut 


Margot Fish Shoal 


Curaçao 
Off Portomaribrai 


Piscadera Bay 


Colombia 
Santa Marta 


(m) 


Station 
WAS-212 — 
UMML 32:4886 
FIU 
— 3/2/67 
AHF 
— 7/64 
UMML 32:4890 
— 29/6/67 
UMML 32:4889 
JCM D-152 15/4/74 
AHF 
— 28/12/62 
USNM 
—/75 


FIU, USNM 


9 e 

1 6.0 
7.0 
5.9 

1 6.2, 5.6 
6.3 

1 5.5 

1 4.4 

4 27-33 


Collector 


R. Daly 


B. Hazlett 


R. Work 


J. Mark- 
ham 


J. Randall 


H. Sanchez 
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Distribution.—South Florida, Curacao, Colombia; intertidal to 15 m. 


Remarks.—In his report on the shallow-water hermit crabs of Florida, Proven- 
zano (1959) remarked that of the 14 specimens in the collections of the National 
Museum of Natural History identified as Pylopagurus operculatus (as Pagurus), 
he had found only one that agreed with his Florida specimens and with Stimpson's 
(1859) description. Subsequently Provenzano (1961) described a new species, 
Pylopagurus holthuisi from the Virgin Islands and included specimens from Su- 
rinam that Holthuis (1959) had questionably assigned to P. operculatus. In the 
interim, Wass (Ms) examined the same Museum specimens and concluded that 
they represented a species distinct from P. operculatus; however, he did not 
publish his findings. In the course of the present study, I have examined Proven- 
zano's holotype of P. holthuisi, the Museum specimens in question, and a large 
series from Florida, the Gulf of Mexico, western Atlantic and Caribbean. А!- 
though P. holthuisi is a far more variable species than Provenzano had realized, 
and the characters he proposed to distinguish this species from P. operculatus 
are not entirely reliable, there can be no doubt that the two are distinct species. 
The Museum specimens in question are assignable to Phimochirus holthuisi. 

Sanchez (1978) described Pylopagurus samariensis from Colombia, distin- 
guishing it from P. operculatus on several minor structural characters and color 
patterns. After reexamining specimens from Sanchez's Colombian collections 
sent to me previously, I can find no differences between his species and P. 
operculatus, other than the typical variations expected in species of Phimochirus. 
Therefore, I must conclude that P. samariensis is a junior synonym of P. oper- 
culatus. 


Phimochirus randalli (Provenzano, 1961) 
Figures 4b, 5b, 7b 


Pylopagurus randalli Provenzano, 1961: 159, fig. 2 (type locality: ridge 5 miles southeast of La- 
meshur Bay, St. John, Virgin Islands). 
Phimochirus randalli: McLaughlin, 1981: 5 (by implication). 


Holotype.—4ó (SL = 6.2 mm) USNM 106353. 
Material Examined.—See Table 4. 


Diagnosis.—Shield longer than broad; rostrum prominent, acutely triangular, 
with very small terminal spine; lateral projections obsolete or broadly triangular, 
usually with minute terminal spine. Ocular peduncles very short, stout, with 
corneae strongly dilated; ocular acicles elongate, acutely triangular, usually with 
small submarginal spine, separated basally by basal width of 1 acicle. Right che- 
liped with small spines or spinulose tubercles on ventromesial and ventrolateral 
surfaces and dorsodistal margin of merus; carpus with granules or low tubercles 
on dorsal, lateral and mesial surfaces, dorsomesial margin with row of irregular 
spines; chela with dorsal surface of palm and fixed finger covered with relatively 
regularly spaced, low, flattened tubercles except near proximal midline where 2 
longitudinal, rectangular, slightly depressed, granular patches are separated by 
broad tuberculate ridge; dactyl without raised median row of tubercles or spines. 
Left cheliped with ventromesial and ventrolateral margins of merus each armed 
with row of moderately strong to strong spines; carpus with dorsolateral and 
dorsomesial margins each with irregular row of spines; chela elevated in midline 
and armed with few low spines or spinules, dorsal surfaces of palm, fixed finger 
and dactyl with low, usually flattened tubercles. Dactyls of 2nd and 3rd pereopods 
moderately short, ventral margins each with row of corneous spines; propodi 


341 


McLAUGHLIN: REVISION OF PYLOPAGURUS AND TOMOPAGURUS 


шеууву "f 


SAAN 


SAWN 


SAWN 


SVWSA 


Периея "г 


шецулерү ^f 


urere ^f 


5УИ5Я 


urere f 


шеней Т 


SVNWSH 


1012210) 


95 I 


09 ‘Cr 


v9 “9р I 


9v 


o's 


29 І 


99 


9% 1 


Lt 


vt 


81 


vL/OUT 


79/06 


[9/05 


59/С1/9 


49/6/6 


09/S/Z 


69/1 €/8 


£L/LC/8 


19/219 


£L/L/6 


£L/9/6 


59/С1/% 


erg 


9£1-d Wor 


TAWA 
1667 1032310 


ятып 
91/9 uo321Q 


пушта 
$176 uodoJQ 


тиип 
188 рІә0) 


#55901 ИМЅП 


пы 
69-а МОГ 


ЯНУ 
09-а Wor 


лиип 
128 Ергә) 
ЯНУ 
оға мог 


имп 
18-а мог 


WNSn 
665 ер1з0 


uonisodoq 
0171$ 


9i 


16-+9 


0€ 


0t-9c 


9£ 


0c 


ос 


8! 


сс 


9I 


Sl 


8€ 


(ш) 
yidog 


пы 


злеџод pu? є 
|М.400,86.69 N.00.LE-ST 
/8.00,42.69 №,0Е,9Е.81 
/М.00,25.89 №.00,80.02 
№.00,82.98 N.00,5001Z 

‘TA 'ugof 28 ‘Aeg JnusaureT 3$ 
MTE OTL №. 06,0651 
аа 
M.00,1006L N.00,S€o€Z 
МОС, МЕТЕ 


MADE SELL МОРЕ obZ 
ueaqque;) pue эпиепу илә1зәд\ 


А.00,С.08 N.00.6Soh7 


ерноїз JO sreng 


Aujesoq 


хаб 


рэшшехә ецотері (опегизлога) Цорио: хплузоииц су эает 


342 BULLETIN OF MARINE SCIENCE, VOL. 31, NO. 2, 1981 


with dorsal surfaces spinulose or tuberculate, ventral margins with corneous 
spines; carpi each with prominent spine at dorsodistal margin, dorsal surfaces 
usually spinulose or tuberculate. Sternite of 3rd pereopods with anterior lobe 
subquadrate to semicircular; sternites of pereopods 3 to 5 frequently with cap- 
sulate setae. Telson with terminal margins relatively straight, each armed with 
several elongate spines interspersed with shorter spines. 


Distribution. —Bahama Islands; Straits of Florida, eastern and western Caribbe- 
an; 15-91 m. 


Remarks.—The very distinctive pattern of the armature of the right chela of Р. 
randalli distinguishes it from all other species of Phimochirus. 


Phimochirus holthuisi (Provenzano, 1961) 
Figures 4c, ба-с, 7c 


Pylopagurus operculatus: Holthuis, 1959: 157, fig. 31 [not Pylopagurus operculatus (Stimpson, 
1859)]. 

Pylopagurus holthuisi Provenzano, 1961: 162, fig. 3 (type locality: 4.5 miles southeast of Ram's 
Head, St. John, Virgin Islands).—Sanchez, 1978: 222, fig. 5B. 

Phimochirus holthuisi: McLaughlin, 1981: 5 (by implication). 


Holotype.—4d (SL = 4.2 mm) USNM 107155. 
Material Examined.—See Table 5. 


Diagnosis.—Shield longer than broad; rostrum triangular or rounded, sometimes 
with minute terminal spinule; lateral projections broadly triangular and with small 
marginal or submarginal spine. Ocular peduncles moderately short, with corneae 
slightly dilated; ocular acicles moderately long, acutely triangular and with small 
submarginal spine, separated basally by slightly less than basal width of 1 acicle. 
Right cheliped with ventral margins of merus tuberculate, spinulose or spinose, 
ventrolateral distal angle often with acute spine; carpus with dorsal surface usually 
slightly tuberculate; chela with dorsomesial angle of palm produced or not, dorsal 
surface of fixed finger and palm, particularly distally tuberculate, often strongly 
50, dactyl with dorsal median row of tubercles. Left cheliped with ventrolateral 
margin of merus armed with 1 spine and usually few spinules; carpus with prom- 
inent spine on dorsolateral margin distally and sometimes with additional smaller 
spines proximally; chela triangular in cross-section, elevated in midline and un- 
armed or with 2-4 small spines or spinules proximally. Dactyls of 2nd and 3rd 
pereopods, particularly 3rd, longer than propodi, dorsal and ventral margins usu- 
ally with strong spiniform, corneous bristles, mesial faces each with 2 rows of 
corneous spines; carpi each with 1 spine at dorsodistal margin. Sternite of 3rd 
pereopods with anterior lobe semisubovate to semisubcircular, occasionally 
subquadrate. Sternites of pereopods 3-5 sometimes with capsulate setae, partic- 
ularly in males. Telson with terminal margins oblique, each armed with several 
strong spines interspersed with smaller spines, frequently extending onto lateral 
margin. 


Distribution.—Eastern coast of United States from North Carolina to Florida; 
Bahama Islands, Straits of Florida and Gulf of Mexico from Florida to Texas; 
Caribbean and northern coast of South America from Colombia to Guiana, Brazil; 
110 210 m. 


Remarks.—Provenzano's (1961) description of P. holthuisi was based on only a 
few specimens from the Caribbean and Surinam. He differentiated P. holthuisi 
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from the closely related P. operculatus by the sharpness of the angle at the base 
of the right major dactyl, the armature of the dorsal surfaces of the right chela 
and dactyl, the length relationships of the dactyls and propodi of the ambulatory 
legs and the animals' color patterns. In the course of the current study it has been 
possible to examine a very large number of specimens of P. holthuisi from a 
number of geographic areas. With the exception of the length relationships of the 
dactyls and propodi of the 3rd pereopods (dactyls consistently shorter), none of 
the other reported morphological differences have been found to be constant. P. 
holthuisi appears to be extremely variable both in gross morphology and in pig- 
mentation, and these variations do not appear to be correlated with either locality 
or depth. Although most moderate to large specimens of this species have prom- 
inent tubercles on the dorsal surface of the fixed finger and palm distally, the 
armature of small specimens tends to grade toward the condition described for 
P. operculatus. The angle at the base of the palm adjacent to the major dactyl 
is extremely variable; not only does it vary from acute to rounded, but from 
prominently produced to virtually obsolete (Fig. 6a—c). The angular relationship 
of the major dactyl to the fixed finger also is quite variable. Although the color 
pattern of the right cheliped has not, in preserved specimens, approached that 
described for and observed in specimens of P. operculatus, the 2nd and 3rd 
pereopods of P. holthuisi have been observed with both stripes and spots and 
patterns intermediate between the two. 

The most consistent characters that can be used to differentiate P. holthuisi 
from P. operculatus are afforded by the left cheliped. In the former species the 
elevated middorsal region of the palm is unarmed or armed with only a few small 
spinules or tubercles proximally. In P. operculatus this middorsal elevation is 
armed with a row of small spines or spinules extending to the distal margin 
adjoining the dactyl. The ventrolateral margin of the merus in P. holthuisi is 
provided with 1 strong spine and a few smaller spines or spinules; whereas this 
margin in P. operculatus is armed with a row of strong spines. 


Phimochirus californiensis (Benedict, 1892) 
Figures 44, 8а-с, 13a 


Eupagurus californiensis Benedict, 1892: 21 (type locality: California, herein restricted by lectotype 
selection to Catalina Harbor, Santa Catalina Island, California).—Faxon, 1895: 55, pl. 11, figs. 
2-2f. 

Eupagurus mexicanus Benedict, 1892: 22 (type locality: Gulf of California, herein restricted by 
lectotype selection to southern Gulf of California, ALBATROSS station 2825). 

Pagurus californiensis: Holmes, 1900: 149.—Schmitt, 1921: 143, fig. 93.—Boone, 1932: 9, fig. 3.— 
Glassell, 1937: 257. 

Pylopagurus californiensis: Haig et al., 1970: 20. 

Phimochirus californiensis: McLaughlin, 1981: 5 (by implication). 


Lectotype.—d (SL = 4.4 mm) USNM 16927. 
Material Examined.—See Table 6. 


Diagnosis.—Shield longer than broad; rostrum triangular or broadly rounded, 
usually with small terminal spine; lateral projections broadly triangular, with small 
submarginal spine. Ocular peduncles moderately long, with corneae dilated; ocu- 
lar acicles elongate, slender, acutely triangular, with small marginal or submar- 
ginal spine, separated basally by basal width or less of 1 acicle. Right cheliped 
with ventrolateral margin of merus usually armed with 1 or 2 strong spines distally 
and row of small spines or spinules, sometimes obsolete; carpus with row of 
strong, usually acute spines on dorsomesial margin, dorsal surface weakly tu- 
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Figure 8. Right chelae: а-с Phimochirus californiensis, (а) 7.2x; (b) 11.9х; (c) 15.5x. 


berculate; palm and fixed finger with dorsal margins usually distinctly elevated, 
dorsal surface with small to moderately large blunt tubercles at least distally, 
distomesial angle of palm varying from strongly produced to obsolete (Fig. 8); 
dactyl with dorsomedial row of tubercles. Left cheliped with 1 or 2 strong spines 
on ventrolateral margin of merus distally; carpus with 1 to several spines on 
dorsolateral margin; palm elevated in midline and armed with few small spinules 
or tubercles proximally. Dactyls and propodi of 2nd and 3rd pereopods each with 
row of corneous spines on ventral margin; carpi each with 1 spine at dorsodistal 
margin. Sternite of 3rd pereopods with anterior lobe semisubquadrate to semi- 
subovate. Sternites of 3rd-5th pereopods often with capsulate setae, at least in 
males. Exopod of left uropod with tuft of long dense setae. Telson with terminal 
margins straight or oblique, each armed with several strong spines frequently 
interspersed with smaller spines. 


Distribution.—Santa Catalina Island, California to outer coast of Baja California, 
Mexico and Gulf of California to Ecuador, Cocos and Galapagos Islands; littoral 
to 129 m. 


Figure 9. Right chelae: (a) Phimochirus venustus (11.9x); (b) Phimochirus leurocarpus n. sp. 
(19.9x); (c) Phimochirus occlusus (10.8x). 
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Figure 10. Left chelae: (a) Phimochirus venustus (20.0x); (b) Phimochirus leurocarpus n. sp. 
(18.5x); (c) Phimochirus occlusus (16.0x). 


e 


Figure 11. Phimochirus leurocarpus n. sp.: (a) right cheliped (lateral view); (b) left cheliped (lateral 
view); (c) 2nd left pereopod; (d) 3rd left pereopod; (e) telson; (f) sternite of 3rd pereopod, anterior 
lobe. Scale equals 2 mm (a-d) and 1 mm (e, f). 


k 
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Figure 12. Phimochirus leurocarpus n. sp., mouthparts: (а) maxillule; (b) maxilla; (с) Ist maxilliped; 
(d) 2nd maxilliped; (e) 3rd maxilliped. Scale equals 1 mm. 


Remarks.—The original descriptions of P. californiensis and P. mexicanus (Ben- 
edict, 1892) were based on four and five specimens respectively. The former 
species has page priority and has been reported by numerous authors; references 
to the latter are only the literature citations of Alcock (1905) and Gordan (1956). 
Р. californiensis, like its Atlantic counterpart P. holthuisi, exhibits a great deal 
of variability both in the structure and the armature of the right cheliped. After 
comparing the type series of P. mexicanus with a moderately large series of P. 
californiensis from throughout its range, and observing the same broad range of 
variation in characters present in the Atlantic species, I must conclude that P. 
mexicanus is a junior subjective synonym of P. californiensis. 

P. californiensis appears most closely allied to P. holthuisi and it is probable 
that these species represent a geminate pair. In addition to the general differences 
in color patterns (cf. Holthuis, 1959; Provenzano, 1961; Haig et al., 1970), P. 
californiensis has developed a dense tuft of stiff setae on the exopod of the left 
uropod that is not present in P. holthuisi. 


?Phimochirus liochele (Barnard, 1947) 
Pylopagurus liochele Barnard, 1947: 376 (type localities: off Cape Seal and Algoa Bay, South 
Africa); 1950: 455, fig. 84a-f. 
?Phimochirus liochele: McLaughlin, 1981: 5 (by implication). 


Type Series.—ó (CL = 12 mm), 9 (CL = 5 mm) South African Museum. 
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Figure 13. Right chelae: a, b Phimochirus roseus, (a) 8.7x; (b) 8.1x. 


Material Examined.—None. 


Diagnosis (after Barnard, 1950).—Shield as long as broad; rostrum not prominent. 
Ocular peduncles moderately long, with corneae slightly dilated; ocular acicles 
acute. Right cheliped with 1 spine at dorsodistal margin of merus; carpus with 
dorsomesial and dorsolateral margins serrate, dorsal surface with few low gran- 
ules (or tubercles); chela with dorsal surface of palm and fixed finger pitted, 
mesial and lateral margins crenulate; dactyl with dorsomedial row of granules (or 
tubercles). Left cheliped with dorsal surface of palm and fixed finger not elevated 
in midline. Dactyls of 2nd and 3rd pereopods approximately equal in length to 
propodi, ventral margins each armed with row of corneous spines. Telson with 
terminal margins almost straight, each armed with numerous small denticles or 
spines. 


Distribution. —Known only from type localities. 


Figure 14. Left chelae: (a) Phimochirus californiensis (17.8%); (b) Phimochirus roseus (18.0x). 
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Remarks.—On the basis of Barnard’s (1950) description and figures, I tentatively 
have assigned this species to Phimochirus ; however, confirmation of this assign- 
ment must await a more detailed description of this species. 


Phimochirus venustus (Bouvier, 1898) 
Figures 4e, 9a, 10a 


Eupagurus venustus Bouvier, 1898: 383 (type locality: Bahía de la Paz, Guif of California). 
Pylopagurus venustus: Haig et al., 1970: 21. 
Phimochirus venustus: McLaughlin, 1981: 5 (by implication). 


Holotype.—dó (CL = ~12 mm) not seen. 
Material Examined.—See Table 7. 


Diagnosis.—Shield approximately as broad as long; rostrum broadly triangular 
or rounded, usually without terminal spine; lateral projections obtusely triangular 
or rounded, usually with small submarginal spine. Ocular peduncles moderately 
short, with corneae slightly dilated; ocular acicles narrow, acutely triangular, 
with very small submarginal spine; separated basally by slightly less than basal 
width of 1 acicle. Right cheliped with ventrolateral margin of merus denticulate, 
1 spine distally; carpus with spinulose or tuberculate dorsal surface, dorsomesial 
and dorsolateral margins usually with irregular row of short spines; chela with 
dorsomesial margin of palm typically produced and armed with irregularly spaced 
small spines, dorsolateral margin with small spines or low tubercles, dorsal sur- 
face unarmed or with a few small tubercles on the fixed finger distally; dactyl 
with dorsomedian row of low tubercles. Left cheliped with ventrolateral margin 
of merus armed with row of strong spines; carpus with row of spines on both 
dorsolateral and dorsomesial margins and with numerous tufts of long setae; palm 
with dorsomedian proximal elevation unarmed. Dactyls of 2nd and 3rd pereopods 
usually shorter than or equal to length of propodi, ventral margins each with row 
of strong corneous spines; dactyls, propodi, carpi and meri all with numerous 
tufts of short stiff bristles, carpi each with 1 spine near dorsodistal margin. Ster- 
nite of 3rd pereopods with anterior lobe semisubovate. Telson with terminal mar- 
gins oblique, armed with several slender strong spines interspersed with much 
smaller spines. 


Distribution.—Outer coast of Baja California, Mexico, Gulf of California, Costa 
Rica, La Plata I. and Cape San Francisco, Ecuador; 8-20 m. 


Remarks.—As P. venustus is known from relatively few specimens, the range of 
variation in the structure and armature is not known; however, if this species 
follows the patterns of other species in the genus, this range would be expected 
to be considerable. It appears that P. venustus is most closely related to the 
Atlantic P. leurocarpus n. sp., but is easily distinguished from that species by 
the spinulose or tuberculate armature of the dorsal surface of the carpus of the 
right chela. P. venustus is distinguished most easily from other Pacific species of 
Phimochirus by the absence of a dense tuft of setae on the exopod of the left 
uropod. 
Phimochirus leurocarpus new species 
Figures 4f, 9b, 106, 11a-f, 12а-е 


Holotype.—9 (SL — 2.1 mm) USNM 180382; type locality: PILLSBURY station 736, 
10°57'N 65*52'W. 


Material Examined.—See Table 8. 
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Description.—Shield longer than broad, anterolateral margins sloping, anterior 
margin between rostrum and lateral projections straight or concave, posterior 
margin truncate or slightly rounded; dorsal surface often with few scattered tufts 
of setae. Rostrum moderately short, triangular, sometimes with small terminal 
spinule, occasionally rounded. Lateral projections broadly triangular, with small 
marginal or submarginal spine. 

Ocular peduncles moderately long, approximately two-thirds length of shield, 
with base and cornea slightly dilated, dorsal and mesial faces often with few tufts 
of setae. Ocular acicles narrowly triangular, elongate, with small acute submar- 
ginal spine; separated basally by basal width or less of 1 acicle. 

Antennular peduncles moderately long, usually exceeding ocular peduncles by 
approximately one-half length of ultimate segment. Ultimate and penultimate seg- 
ments unarmed; basal segment with small spine on ventromesial margin. 

Antennal peduncles moderately long, exceeding length of ocular peduncles by 
approximately one-fourth length of ultimate segment; with supernumerary seg- 
mentation. Fifth and fourth segments with few scattered setae. Third segment 
with small spine at ventrodistal margin. Second segment with dorsolateral distal an- 
gle produced, terminating in small acute spine, mesial and lateral margins with few 
stiff setae; dorsomesial distal angle with small spine, mesial margin with few short 
setae. First segment with ventral margin produced and with 1 small spine laterally. 
Antennal acicle elongate, arcuate, with small terminal spine and with tufts of 
moderately long, stiff setae. Antennal flagella moderately long, with few short 
setae every 4th or 5th article, increasing in number of articles distally. 

Mandible without distinguishing characters. Maxillule (Fig. 12a) with 1 or 2 
stiff bristles on moderately well developed internal endopodal lobe, external lobe 
weakly produced, proximal endite subtriangular. Maxilla (Fig. 12b) with endopod 
exceeding scaphognathite in distal extension. First maxilliped (Fig. 12c) with 
basal segment of exopod not protuberant. Second maxilliped with basis-ischium 
fusion incomplete. Third maxilliped (Fig. 12e) with crista dentata well developed, 
accessory tooth present; merus with small spine at dorsodistal margin. Sternite 
of 3rd maxillipeds with minute spinule on either side of midline. 

Chelipeds unequal, right stronger although not considerably longer than left. 
Right cheliped with dactyl equalling or slightly shorter than length of palm; cutting 
edge with several strong calcareous teeth, terminating in small corneous claw and 
slightly overlapped by fixed finger; dorsal surface elevated in midline but unarmed, 
dorsomesial margin serrate or with row of small blunted spines, ventral surface 
with scattered tufts of setae. Palm moderately long, two-thirds to four-fifths length 
of carpus, dorsoventrally compressed; dorsomesial margin produced and elevat- 
ed, often markedly so, and usually armed with row of small, somewhat blunted 
spines, occasionally obsolete, dorsal surface slightly convex and unarmed, dor- 
solateral margin weakly spinulose or denticulate distally and extending onto fixed 
finger proximally; fixed finger with few tufts of setae, cutting edge with row of 
calcareous teeth and terminating in small corneous claw; ventral surface unarmed 
but with few scattered tufts of setae. Carpus moderately long, exceeding length 
of merus; dorsal surface flattened and unarmed, dorsomesial margin elevated and 
usually armed with row of small to moderately strong spines and tufts of long 
setae, occasionally only denticulate or tuberculate, dorsolateral margin upturned 
and unarmed; mesial face deeply excavated, margins slightly upturned, mesial, 
lateral and ventral surfaces unarmed, but with few scattered tufts of setae. Merus 
subtriangular; ventromesial margin with row of small to moderately strong spines, 
ventrolateral margin with one to several acute spines distally and occasionally 
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additional spinules proximally; dorsodistal margin with few short setae. Ischium 
unarmed. Coxa with tuft of setae on ventromesial distal angle. 

Left cheliped elongate, only slightly shorter than right. Dactyl elongate, slen- 
der; dorsal surface elevated in midline and with row of short setae, ventromesial 
margin with row of setae; cutting edge with row of small corneous teeth, termi- 
nating in small corneous claw. Palm elevated in midline and occasionally with 
few minute spinules extending onto fixed finger proximally, often with 1 acute 
spine on distal margin adjacent to dactyl; fixed finger elongate, somewhat elevated 
in midline and with row of tufts of setae, ventrolateral margin occasionally with 
few minute spinules proximally; cutting edge with row of small calcareous teeth 
interspersed with small corneous teeth, terminating in small corneous claw. Car- 
pus moderately long, approximately equalling merus in length; dorsomesial and 
dorsolateral margins often with low protuberances and tufts of setae, usually with 
1 spine near distal margin; lateral face with І spine and occasionally also few 
spinules on distal margin ventrally; ventral and mesial faces with tufts of setae. 
Merus laterally compressed; dorsodistal margin with few setae; ventrolateral 
margin with row of spines, increasing in size distally, occasionally with only 1 or 
2 distal spines; ventromesial margin sometimes with row of small spines, decreas- 
ing in size distally. Ischium with row of small spinules on ventral margin. Соха 
with tuft of setae on ventromesial distal angle. 

Ambulatory legs usually slightly overreaching right cheliped, generally similar 
from left to right. Dactyls approximately equal to propodi in length; in lateral 
view slightly curved ventrally, in dorsal view slightly twisted; terminating in 
strong corneous claws; dorsal surfaces each with row of long setae; ventral mar- 
gins each with row of long, strong corneous spines; lateral and mesial faces with 
scattered tufts of setae, mesial faces of 3rd pereopods also with row of corneous 
spinules dorsally. Propodi moderately long, approximately twice length of carpi; 
ventral margins each with row of widely spaced, small corneous spines, dorsal 
surfaces with tufts of moderately long setae. Carpi moderately long, approxi- 
mately one-half length of meri; dorsal margins each with row of long stiff setae 
and 1 small spine at distal margin; tuft of stiff setae on ventral margin distally. 
Meri laterally compressed; dorsal surfaces with tufts of short, rather stiff setae; 
ventral margins also with tufts of moderately long setae and occasionally 1 small 
spine on ventrolateral margin distally. Ischia with setae on dorsal and ventral 
margins. Coxae with long setae on ventromesial margins. Sternite of 3rd pereo- 
pods with anterior lobe semisubovate to semisubcircular, terminal margin with 
long setae. 

Exopod of left uropod with row of long stiff bristles on ventral margin. Telson 
with posterior lobes subequal, separated by shallow but moderately wide median 
cleft; terminal margins oblique, armed with several small and few moderately 
large spines. 


Color.—Eye color of living specimens is yellow. Color patterns observed on a 
fresh molt suggest that P. leurocarpus basically may be translucent with scattered 
small patches of light orange on the segments of the chelipeds. The lateral faces 
of the propodi of the ambulatory legs appear to be faintly marked with 2 or 3 
longitudinal orange stripes and the carpi and meri with a few small patches of 
light orange. [These color notes are based on specimens held in the laboratory by 
Dr. А. J. Provenzano, Jr.] 


Distribution. —Bermuda, Straits of Florida, Caribbean Sea south of Puerto Rico 
and north coast of Venezuela; 38-202 m. 
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Table 9. Phimochirus occlusus (Henderson) Material examined 


Depth Station ------- 51. 
Location (m) Deposition Date 8 9 (тт) Collector 
Caribbean 
1847'00"N 64°46'42"W 205—380 Pillsbury 991 7/23/69 1 | 2.7,3.7 RSMAS 
USNM, RSMAS 
Southwestern Atlantic 


Off Pernambuco, Brazil 640 Challenger 122 — 1 4.0 RSMAS 
BM 


Remarks.—This species bears superficial resemblances to both Р. liochelus and 
P. occlusus. P. leurocarpus may be distinguished from the former species by its 
unpitted right cheliped and slender, elongate left chela with unarmed dactyl. The 
rows of strong corneous spines on the vental margins of the dactyls of the am- 
bulatory legs, together with their unarmed dorsal surfaces of the propodi and 
single dorsodistal carpal spines, immediately separate this species from P. oc- 
clusus. 

The specific name is derived from the Greek /leuros meaning even and smooth, 
and karpos meaning carpus, and refers to the smooth level surface of the carpus 
of the right cheliped. 


Phimochirus occlusus (Henderson, 1888) 
Figures 4g, 9c, 10c 


Eupagurus occlusus Henderson, 1888: 70, pl. 7, fig. 6 (type locality: off Pernambuco, Brazil, CHAL- 
LENGER Station 122). 

Pagurus occlusus: Gordan, 1956: 332. 

Pylopagurus occlusus: Forest and De Saint Laurent, 1968: 145, figs. 113, 115-119. 

Phimochirus occlusus: McLaughlin, 1981: 5 (by implication). 


Ноюуре.—$ (SL = 4.0 mm) BM 88:33. 
Material Examined.—See Table 9. 


Diagnosis.—Shield as long or slightly longer than broad; rostrum triangular, tri- 
angular, sometimes slightly keeled and with subacute spine; lateral projections 
broadly triangular or slightly rounded, sometimes with small submarginal spine. 
Ocular peduncles short, corneae strongly dilated; ocular acicles triangular, with 
moderately strong submarginal spine; separated basally by slightly more than 
basal width of 1 acicle. Right cheliped with ventral surface and margins of merus 
spinulose or spinose; carpus with dorsomesial and dorsolateral margins each 
armed with row of spinules or slender spines, dorsal and ventral surfaces spi- 
nulose or granular; palm and dactyl with dorsal surfaces unarmed, dorsomesial 
and dorsolateral margins crenulate or spinulose, slightly upturned. Left cheliped 
with ventral margins of merus each with row of small spines or tubercles; carpus 
with row of strong spines on dorsolateral margin and row of smaller spines on 
dorsomesial margin, both with tufts of very stiff setae; chela elongate, slender, 
fixed finger and dactyl ventrally spoon-shaped; palm elevated in midline proxi- 
mally and armed with very small spinules or denticles, dorsolateral margin mi- 
nutely spinulose; dactyl unarmed. Dactyls of 2nd and 3rd pereopods elongate, 
slender, strongly curved, ventral margins each with row of fine setae; dorsal 
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surfaces of propodi and carpi each armed with small spinules or spines; ventral 
margins of meri spinulose. Sternite of 3rd pereopods with anterior lobe semisub- 
ovate to semisubcircular. Telson with terminal margins very oblique, each armed 
with 3 or 4 strong spines. 


Distribution.—Off Virgin Islands and Brazil; 103—640 m. 


Remarks.—As previously indicated, P. occlusus most closely resembles P. leuro- 
carpus but easily may be distinguished from that species by the armature of the 
dorsal surfaces of the propodi and carpi of the ambulatory legs. P. occlusus also 
lacks the rows of spines on the ventral margins of the dactyls of these appendages 
that are present in P. leurocarpus. 


Phimochirus roseus (Benedict, 1892) 
Figures 4h, 13a,b, 146 


Eupagurus roseus Benedict, 1892: 22 (type locality: Gulf of California off Adair Bay, Mexico, 
ALBATROSS station 3025). 

Pagurus roseus: Gordan, 1956: 335. 

Pylopagurus roseus: Haig et al., 1970: 21. 

Phimochirus roseus: McLaughlin, 1981: 5 (by implication). 


Holotype.—9 (SL - 4.8 mm) USNM 16660. 
Material Examined.—See Table 10. 


Diagnosis.—Shield approximately as long or slightly longer than wide; rostrum 
triangular or rounded, sometimes produced and with terminal spinule; lateral 
projections obtusely triangular, with small marginal or submarginal spine. Ocular 
peduncles moderately short, corneae slightly dilated; ocular acicles elongate, 
acutely triangular, with very small submarginal spinule; separated basally by less 
than basal width of 1 acicle. Right cheliped with ventral margins of merus weakly 
tuberculate or spinulose; carpus with row of spines on dorsomesial margin, dor- 
solateral margin usually delineated as low ridge, distal margin usually spinulose 
or tuberculate; palm with dorsomesial distal margin sometimes expanded, armed 
with row of small spinules, spines or tubercles, dorsal surface usually granular 
or with small tubercles, occasionally almost smooth; dactyl without median ridge 
or row of tubercles, dorsomesial margin with row of very small spines or tuber- 
cles. Merus of left cheliped with row of acute spines on ventrolateral margin and 
on ventromesial margins at least proximally. Carpus with dorsolateral and dor- 
somesial margins each armed with row of spines. Palm elevated in midline and 
armed with row of small spines extending to base of dactyl. Dactyls of 2nd and 
3rd pereopods shorter than or equal to length of propodi, mesial and lateral faces 
with rows of strong corneous spines; propodi each with ventral row of corneous 
spines; carpi each with dorsodistal spine. Sternite of 3rd pereopods with anterior 
lobe semisubovate, sometimes lateral margins denticulate or spinulose. Exopod 
of left uropod with dense fringe of thick setae. Telson with terminal margins 
oblique and armed with moderately short to long teeth or spines, interspersed 
with small denticles or spinules. 


Distribution.—Outer coast of Baja California and northern Gulf of California, 
Costa Rica and Ecuador; intertidal to 3 m. 


Remarks.—Specimens from Costa Rica differ from typical specimens of P. roseus 
in having the dorsomesial margin of the palm of the right chela expanded consid- 
erably and in the more tuberculate dorsal surfaces of the chela and carpus. How- 
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ever, these characters have been found to be subject to considerable intraspecific 
variation among species of Phimochirus. In all diagnostic characters these spec- 
imens agree with P. roseus from the Gulf of California and Baja. This species is 
most easily distinguished from P. californiensis and P. venustus by the presence, 
in these latter two species, of a dorsomedial tuberculate or spinulose ridge on the 
dactyl of the right cheliped. In P. californiensis the dorsal midline of the left 
chela is armed with only a few small spinules proximally; whereas a row of small 
spinules extends to the base of the dactyl in P. roseus. The absence of a tuft of 
stiff setae on the exopod of the left uropod of P. venustus also will distinguish 
that species from P. roseus. 


Interrelationships Among Species of Phimochirus and Rhodochirus 


In general the distribution of species of Phimochirus appears to be in agreement 
with the vicariance model of Caribbean biogeography proposed by Rosen (1976). 
As might be expected, a larger number of Atlantic species are recognized; how- 
ever, the basic patterns are equally well represented in the eastern Pacific. In- 
terestingly enough even the distributions of the Pacific species, which include, in 
addition to the Gulf of California and Central America, the Galapagos Islands and 
Ecuador, agree with the model. 

As previously mentioned, the morphological similarities and degree of intra- 
specific variation found in P. holthuisi (Atlantic) and P. californiensis (Pacific) 
are so striking that the two must be considered geminate species. The similarities 
between the species pairs P. operculatus (Atlantic) and P. roseus (Pacific) and 
P. leurocarpus (Atlantic) and P. venustus (Pacific) are not as immediately ap- 
parent; however, there can be little doubt as to their ancestral relationships. In 
contrast to some of the porcellanid crabs, in which the Atlantic and Pacific pop- 
ulations are morphologically indistinguishable (Gore and Abele, 1976) Phi- 
mochirus species all have developed distinct morphological differences. Of the 
remaining Atlantic species, P. randalli appears most closely allied to P. oper- 
culatus; whereas Р. occlusus shares a number of morphological features with Р. 
leurocarpus. As has been indicated previously, P. liochele has been assigned 
only questionably to Phimochirus. The relationship, if any, of this southeast 
African species to the other members of the genus is not known. 

Rhodochirus presently has only one western Atlantic and one eastern Pacific 
representative. While obviously related, there is far greater morphological diver- 
gence between these two species than is seen in Phimochirus. R. hirtimanus has 
evolved much stronger armature and heavier setation than has R. rosaceus. 
Whether such development is in response to harsher environmental conditions 
in the Pacific is uncertain. 
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